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by 
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Physical therapy, antiphlogistic antalgics of nonsteroids, and steroid therapies by 
means of an intraarticular injection10l have long been prescribed for the conservative 
treatment of osteoarthritis of the hip joint. The agents of intraarticular injection 
included heparin'l, mucopolysaccharide polysulfuric acid ester6>, extract of cartilage 
and cancellous bone1>, silicon oiJ4>, and hyaluronic acid13l. lntraarticular injection of 
mucopolysaccharide polysulfuric acid ester (Arteparon forte, Luitpold-Werk. Munich, 
Germany) was developed by Eylau5l in 1957, and applied clinically since 1959. 
Subsequently, clinical case reports were documented by B6ttcher2i, PreuBer12>, and 
Fujimoto and Ueno7>. Clinical results of nine patients treated with Arteparon forte 
since 1972 are reported herein. 
The mucopolysaccharide polysulfuric acid ester used in this treatment was 
prepared by polysulphating the polysaccharide portion which remained after removal 
of the protein from the mucop::ilyprotein c'.:>mplex. Arteparon contains 50 mg of the 
mucopolysaccharide polysulfuric acid ester and Arteparon forte 250 mg. The latter 
is used for the treatment of osteoarthritis of the hip. 
Patients and Administration 
During the period from July 1972 to February 1973, Arteparon th~rapy was given 
in nine Japanese patients. Five patients had a secondary osteoarthritis of the hip 
due to acetabular dysplasia, one had a primary osteoarthritis, and three an avascular 
necrosis of the femoral head ; three males and six females ; ages ranged from 23 to 
50 years with 36 years being the average (Table 1). All nine patients had refused 
surgery and Arteparon forte was prescribed for relief of pain. 
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Secondary osteoarthritis : originated congenital acetabular dysplasia. 
Spontaneous necrosis : spontaneous avascular necrosis of the femoral head. 
Arteparon forte was injected directly into the inguinal region, at the point 
determined to be the neck of the femur. One injection per week for 4-6 weeks was 
prescribed. This was followed by one injection weekly for 2-4 weeks. The shortest 
period of injection was one month and the longest was six months. 
Before any administration to any patient blood and urinary chemistry was carried 
out to detect abnormalities in bleeding and coagulation times. 
Cases 
To a 38 year-old female with primary osteoarthritis of the left hip, Case 1. 
Fig. 1. Female, 38 years old. Primary osteoarthritis. 
Left : before treatment. Middle : seven months after the last injection 
Right : three years and one month after the last injection 
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intraarticular injection of Arteparon forte was started on July 1972. Pain and 
walking ability improved after a total of six injections. During the subsequent 
three years and one month, the patient had no complaints, however, roentgenogram 
revealed a transient enlargement of the cyst in the acetabular roof, which later 
improved (Fig. 1). 
Case 4. To a 43-year old male with spontaneous avascular necrosis of the right 
femoral head, a total of 2,500 mg of Arteparon forte was injected during the period 
from July to October 1972. Pain as well as general well being were improved. 
Even two years and 10 months after the injection the patient is quite comfortable. 
Differences in the findings between before and after the treatment were nil as 
viewed on the roentgenogram (Fig. 2). 
Fig. 2 Male, 43 years old. Spontaneous necrosis of the femoral head. 
Left : before treatment, Right : two years and ten months after the last injection 
Case 5. To a 23-year-old female with osteoarthritis of the left hip originating 
from congenital acetabular dysplasia, Arteparon therapy was prescribed in July of 
1972. Effects were noted after the sixth injection had been given. The total 
administration was completed with the tenth injection, when pain was much 
improved. Even two years and 10 months after the treatment the effects have lasted. 
Roentgenographic findings showed no change (Fig. 3). 
Case 7. A 32-year-old female with osteoarthritis of the both hips originating 
from congenital acetabular dysplasia underwent varus osteotomy on the right femur 
in January 1972. Arteparon therapy was prescribed for the left hip joint in July 
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Fig. 3 Female, 23years old. Secondary osteoarthritis. 
Left : before treatment, Right : two years and ten months after the last injection 
1972. After the eighth injection therapeutic effects were noted and after the tenth 
injection the administration was terminated. Pain and walkmg ability were improved 
two years and six months after the treatment and the effects have lasted. Although 
the bone sclerosis of the acetabular roof and the narrowing of the joint space 
revealed on the roentgenogram remain unimproved, the patient is content with the 
therapeutical results. 
Case 9. To a 29-year-old male with spontaneous avascular necrosis of the left 
femoral head, Arteparon forte were prescribed during the period from August of 
1972 to February of 1973. Follow-up examinations for two years and six months 
revealed that the patient experienced no increase of pain despite a progressing 
collapse of the femoral head as seen on the roentgenogram. Due to the slight 
aggravation of limitation of hip motion and activity of daily living (ADL), the total 
score was lower than that of the preadministration time. 
Results 
Follow-up examinations were performed for the period from one year to three 
years and one month, average two years and seven months. 
The hip function before and after the present Arteparon therapy was evaluated 
using the numerical scale on the basis of 100 points, formulated by the Japanese 
Orthopaedic Association14J (Table 2). Table 3 shows the condition of patients before 
the present treament and the therapeutic results of Arteparon. In al the patients 
except one, the beneficial effects were noted after the sixth-eighth injection and 
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More than 90°………… ・・ー…・・ 12
Between 89° and 60。．．－・－……… 9
Between 59° and 30°……・……… 6 
Under 29° ・H ・－－……・・・… .ー.3 
I. Gait 
Normal ……………… ......……20 
Slight limp, no support・……………15 
Severe limp, one cane ・ ・…………10 
Severe limp, two crutches ………… 5 
Cannot walk H ・・・ー・・・ー・ …ー… 0 
Abduction 
More than 30。．－・…・………，H・H・.8 
Between 29° and 20° ……………… 6 
Between 19° and 10° ・・ ・………… 4 
Under 9° ・一－ー・・・ ・・…………… 2 
IV. Activities of daily living 
Ankylosis or fixed deformity with bad position ・ ・ ・・・ …ー…………… ・ ・O 
Possible Difficult Impossible 
Chair siting・・・ ・  ・・ 一 －一…・一一・・・・…・・…－－－－ 2 1 0 
Sitting on straw mat ・ ・…ー・－…－…－………………2 1 0 
Bowing from sitting on straw mat・・…・………・・・ 2 1 0 
Standing up from floor －－－…ーー…・・・……－・・・…－－－ 2 1 0 
Squatting ……・・・…・ー．， ．ー・ー ・ーー・・－…・・……… 2 1 0 
Putting on socks …－・ ・ー ・ー・一…・・・・…－－－－－－…－－ 2 1 0 
Cutting toe nails …－ －－－いー －－…一………ー・…… 2 1 0 
Standing on one leg …－－－－ 一・・－…・・・……・・・・・・ 2 1 0 
Going up stairs －一・・・ー …・・…ー ・・・…… …ー－ . 2 1 0 
G。mgdown stairs … …・…・・…・ ・…ー・・・…－ . 2 1 0 
Patients Pain ;rrf~~ng Mobil均 ADL 
Table 3. Results 
Total Improved 
score score 
Follow-up y , Subjective 
period(months） 九－ray assessment 
* 古島＊ 当ド キ＊ 調ド ＊＊ ＊ ＊＊ 吉区 水準1 20-40 10-20 20-18 19-19 69-97 +28 37 improved sufficient 
2 20-30 10-10 9-9 18-17 57-66 + 9 34 no change sufficient 
3 20-40 10-15 20-20 17-18 67-93 +26 34 no change sufficient 
4 20-30 10-15 18-20 13-17 61-82 +21 34 no change sufficient 
5 20-30 15-20 20-20 18-20 73-90 +17 34 no change sufficient 
6 20-30 15-20 20-20 13-12 68-82 +14 12 no change sufficient 
7 20-30 10-20 20-20 19-18 69-88 +19 30 no change suficient 
8 20-30 10-10 18-16 6-5 54-61 + 7 32 worse unclear 
9 30-30 15-15 13-10 16-13 74-68 6 30 worse unclear 
一一一一 一一 一
キ： before therapy ＊＊・ aftertherapy 
Follow-up period : period between the last injection and the last examination. 
effects of this therapy remain even to the present (Fig. 4). 
Roentgenographic findings revealed that Arteparon forte resulted in improvement 
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Fig. 4. Beneficial efects u’ere lasted for a long time. 
osteoarthritis originating from congenital acetabular dysplasia. In the three patients 
with spontaneous avascular necrosis of the femoral head, two showed aggravation 
of the disease. This aggravation is considered to be the natural course of avascular 
necrosis of the femoral head, and cannot be ascribed to the effect of the prescribed 
drug. 
Side Effects 
Out of the nine patients, eight complained of pain at the injected region and one 
patient complained of headache. The pain was slight in degree and was ameliorated 
after five minutes at the least or after three days at the longest. A tendency to 
shortening the duration of pain along with repeated injections was noted. In 
addition, two patients complained of abnormal menstruation. 
Clinical examinations revealed that Arteparon caused no significant variation in 
bleeding and blood coagulation times. The general blood tests, urinary analysis and 
chemical analysis of blood showed no significant variation between before and after 
the treatment even in the two patients with abnormal menstruation. 
Discussion 
As Arteparon given intraarticularly disappears from the synovia within a short 
time and does not appear in the circulatory system, Viernstein16l considered that 
most of the Arteparon is taken up into the articular cartilage. Culture experiments 
of cartilage tissue were conducted by Taguchi et al.川 whofound that Arteparon 
was greatly reduced in volume in the culture media. Such has also been proved 
histochemically by Dettmer幻. This researcher found that metachromasia disappears 
in the articular cartilage of advanced osteoarthritis, whereas, when Arteparon 
treatment is given, metachromasia reappears and remains even after water-washing. 
In the case of osteoathritis also, he reported that decreasing metachromasia of 
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degenerative cartilage and diminution of mucopolysaccharide occurs. Such occurrences 
have been attributed to a disturbance in mucopolysaccharide synthesis or to accele-
ration of its decomposition9l. 
As to the action of Arteparon on mucopolysaccharide protein complex, Iwata et 
al.1l incubated human cartilage containing 35S-labelled-mucopolysaccharide-protein 
complex in Krebs-Ringer solution, and then measured the isotope liberated from the 
solution. As a result, Arteparon showed a high inhibitory action on the decompostion 
of mucopolysaccharide complex. On the basis of enzymology, Greiling8l reported 
that Arteparon inhibits the activity of mucopolysaccharide decomposition enzyme 
( Chondroi tinhydrosulfa t-G ly kanohydrolase, Hy al urona t-G ly kanohydrolase). 
As to the action of Arteparon on biosynthesis of mucopolysaccharide protein 
complex in the chondrocytes, Taguchi et aJ.15J allowed Arteparon to act on the 
cartilage of human knee joint and observed an enlarged Golgi apparatus of chondro-
cytes. In Golgi apparatus in the embryo-chondrocytes of hens who have an active 
synthesis of mucopolysaccharide, Golgi vacuole is well developed. In view of this 
result, these authors considered that Arteparon would have effects on the synthesis 
of mucopolysaccharide protein complex in the articular cartilage, thereby rendering 
good therapeutic effects in humans. 
At least eight to ten injections of Arteparon are required to obtain therapeutic 
effects in cases of osteoarthritis of the hip6l•12J. Efficacy rates are reportedly 62.8 % 
-88.5 %削12J.As to the efficacy of Arteparon for each disease, Eylau6l reported 100 % 
efficacy rates for traumatic diseases, 75.0 % for imperfect ossification, 68.8 % for 
inflammatory, 64.4 % for primary osteoarthritis, 53.8 % for secondary osteoarthritis 
and 50.5 % for avascular necrosis of the femoral head. The results of our own 
examinations revealed the highest efficacy in the treatment of primary osteoarthritis. 
Out of the three patients with spontaneous avascular necrosis of the femoral head, 
one was strikingly responsive to Arteparon, one was only slightly responsive, and 
the other one showed a slight aggravation of the disease because of limitation of 
motion and of disturbance in ADL which occured one year and one month after the 
injection. Regeneration of once destroyed articular cartilage cannot be expected with 
Arteparon therapy6l, In general, although Arteparon is effective in improving clinical 
symptoms, it is ineffective in improving roentgenographic findings. 
Summary 
In the treatment of osteoarthritis of the hip joint, intraarticular injections of 
mucopolysaccharide polysulfuric acid ester (Arteparon forte) were given to nine 
patients including five with congenital acetabular dysplasia, three with spontaneous 
avascular necrosis of the femoral head, and one with primary osteoarthritis. Pain 
was relieved in al patients. Therapeutic effects have continued up to present day, 
that is during the three years and one month follow up examination. Side effects 
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are negligible. On the basis of the therapeutic results, Arteparon is considerd to be 
suitable chemotherapy to be prescribed before surgical intervention. 
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和文抄録
股関節症に対するムコ多糖多硫酸エステルの関節内注入
京都大学医学部整形外科学教室（主任・伊藤鉄夫教授）
田中 清 介，伊藤鉄夫
股関節症の保存的療法として種々の関節内注入療法
があるが，その中でもムコ多糖多硫酸エステノレの関節
内注入療法の有効性は注目に値するものがある．との
療法は1957年Eylauにより開発され1959年より主とし
て西独で臨床的lζ使用されている．我々もまた1972年
から1973年にかけて先天股脱あるいは臼蓋形成不全由
来の二次性股関節症5例，特発性大腿骨頭域死3例，
一次性股関節症1例，計9例lζ使用した経験を持ち，
今団長期成績を検討した．
治療効果はムコ多糖硫酸エステル（アJレテバロン・
フォルテ） 6～8回の注射で発現した． 1例の特発性
大腿骨頭填死を除いては，いずれの症例においても成
績の改善がみられ，特tc疹痛IC対し効果的であった．
L、ったん得られた効果は最長3年1カ月の症例をはじ
めとして， 長期持続している．但し，レ線所見lζ対し
ては効果的ではなかった．一般に股関節症では，未処
置（自然放置〉では増悪をみるが，アルテバロンが股
関節症に対し保存的療法と して有効である ζとが確認
できた．
